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Description 

The invention relates to a method and 
apparatus for sensing the passage of sheets 
through a nip between a pair of guide surfaces by 
sensing with sensing means the relative deflec- 
tion between the guide surfaces in response to 
the presence of a sheet in the nip. Such methods 
and apparatus are hereinafter referred to as of the 
kind described. 

One example of a method and apparatus of the 
kind described is illustrated in WO-A-82/01698, In 
this construction an expected thickness of a bank- 
note is preset and a suitable signal is fed to an 
auto reference circuit which adds to the expected 
thickness a value representing a datum corre- 
sponding to a roller resting on a guide surface. 
Subsequently, when a note passes under the 
roller which is connected via an arm to a linear 
variable differential transformer, an output signal 
is fed to comparators which will determine 
whether or not a note is present. Between the 
passage of each note, the datum level is 
rechecked and a suitable correction is made by 
the auto reference circuit to the reference signals 
fed to the comparators. 

One of the problems with methods and 
apparatus of the kind described is that the guide 
surfaces may not be truely uniform and indeed 
may vary during use. This is particularly the case 
where one of the surfaces is formed in a resilient 
material such as rubber. One of the main difficul- 
ties with this is that the degree of variation is 
often of the same order of magnitude as the 
thickness of a sheet such as a banknote. Further- 
more the apparatus can be affected by dust. 

In accordance with one aspect of the present 
invention, a method of the kind described 
comprises: 

a) monitoring the output of the sensing means 
when no sheet is present to generate and store a 
guide surface profile; 

b) monitoring subsequent output of the sensing 
means; 

c) comparing the subsequent output with the 
stored profile; and 

d) sensing the presence of a sheet in the nip 
only when there is a substantially uniform differ- 
ence between the subsequent output and the 
stored profile. 

in accordance with a second aspect of the 
present invention, apparatus for sensing the 
passage of sheets through a nip comprises a pair 
of guide surfaces defining the nip; means for 
passing sheets through the nip; and sensing 
means for sensing the deflection of one guide 
surface relatively to the other; and is charac- 
terised by monitoring means for monitoring the 
output of the sensing means and for storing a 
guide surface profile corresponding to the sens- 
ing means output when no sheet is present; 
comparison means for comparing subsequent 
output of the sensing means with the stored 
profile; and detection means for detecting the 
presence of a sheet in the nip only when there is a 



substantially uniform difference between the sub- 
sequent output and the stored profile. 

With this invention, instead of simply monitor- 
ing a datum a full profile of the guide surfaces is 

5 stored. Thus any variations in the form of the 
guide surfaces which could lead to erroneous 
deflections being sensed are compensated for by 
sensing the output of the sensing means for each 
repeated movement of the guide surfaces and 

w comparing the output with the originally moni- 
tored profile when no sheet was present. This 
enables any eccentricity or non-linearity to be 
compensated for where a roller assembly is used. 
Typically, the pair of guide surfaces can be 

15 provided by a pair of driven rollers or wheels but 
other arrangements are possible. Normally, one 
guide surface will be fixed relatively to a housing 
while the other guide surface will be urged 
towards the one guide surface and it is movement 

20 or deflection of this guide surface which is 
monitored. 

Preferably, the monitoring portion of step a) is 
repeated at regular intervals and most preferably 
is carried out after the passage of each sheet. In 

25 practice it is sufficient to carry out step a) after the 
passage of a batch of sheets. This enables vari- 
ations in the guide surface profile occurring dur- 
ing use to be compensated for. Typically, the new 
guide surface profile generated will be stored in 

30 place of the previous stored profile but in some 
cases the two profiles could first be compared 
and the new profile stored only if a significant 
difference was detected. 
Conveniently, the output of the sensing means 

35 is monitored at a number of equal spatial inter- 
vals in one pass of the guide surfaces, particularly 
forty intervals. We believe that effectively dividing 
the guide surface into forty sections of equal size 
is sufficient to provide a workable profile, but the 

40 number can be varied as appropriate. 

In one example, the presence of a sheet in the 
nip may be sensed when the difference between 
the subsequent output and the stored profile 
exceeds a threshold. Preferably after the guide 

45 surface profile has been stored, the method com- 
prises carrying out steps b-d with a relatively 
small threshold until the difference detected in 
steps c and d exceeds the threshold, generating a 
new threshold substantially equal to half the 

50 difference determined in steps c and d, and 
thereafter repeating steps b to d with the new 
threshold. 

With this method, a relatively small threshold is 
initially set so that when sheets are fed through 

55 the apparatus the first sheet is detected when the 
sensing means output exceeds the threshold. 
This first threshold is set sufficiently small to 
detect a sheet but large enough so that the effect 
of dirt and dust on the guide surfaces is ignored. 

60 In the simplest case, it is assumed that the first 
sheet is fed correctly as a single sheet and the 
new threshold is set to be substantially equal to 
half the difference just determined. Thus, sub- 
sequently only differences between the sensing 

65 means output and the stored profile exceeding 
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this new threshold will be taken to indicate 
passage of a sheet. Preferably, the method further 
comprises determining whether the difference 
between the output of the sensing means and the 
stored profile is more than three times the new 
threshold. This condition may be taken to indicate 
when two or more sheets pass through the 
apparatus simultaneously or other unacceptable 
situations. 

The method and apparatus have particular 
application to banknote feeding apparatus such 
as banknote counting and sorting apparatus. 

An example of banknote counting apparatus for 
carrying out a method in accordance with the 
invention will now be described with reference to 
the accompanying drawings, in which: — 

Figure 1 is a diagrammatic side view of the 
apparatus; 

Figure 2 is a partial cross-section through part 
of the sheet sensing apparatus with parts omitted 
for clarity; 

Figure 3 is a section taken on the line 3-3 in 
Figure 2; 

Rgure 4 is a block circuit diagram illustrating 
circuitry for connection to the sheet sensing 
apparatus of Figure 2; and, 

Figure 5 illustrates graphically typical output 
signals from the sensing means. 

The apparatus illustrated in the drawings is a 
banknote counting apparatus. 

The apparatus comprises a metal housing 1 
supporting a base plate 2 and an end plate 3 of an 
input hopper 4. Two conventional picker wheels 5 
are rotatably mounted to the housing 1 and have 
radially outwardly projecting bosses 6 which, as 
the picker wheels rotate, periodically protrude 
through slots in the base plate 2. 

A guide plate 7 having a curved guide surface 8 
Is pivotally mounted by an arm 7' to a lug 9 
attached to the end plate 3. Two separation rollers 
10 (only one shown in the drawings) are rotatably 
mounted to a shaft 11. A cantilevered arm 12 is 
connected to the guide plate 7 and includes a 
spring clip 13. When the guide plate 7 is in its first 
position shown, the spring clip 13 is located 
around a stationary shaft 14. If it is desired to 
cause the plate 7 to pivot away from its first 
position, the clip 13 is simply undipped from the 
shaft 14 and pivoted in an anti-clockwise direction 
(as seen in Rgure 1} allowing the operator access 
to the note feed path so that a note jam can be 
cleared. 

A pair of drive rolls 15 are non-rotatably 
mounted to a drive shaft 16 which is rotatably 
mounted to the housing 1. Each drive roll 15 has 
an outer annular portion 17 of rubber. Each drive 
roll 15 contacts a respective auxiliary roll 18 
rotatably mounted on the shaft 14. 

A stripper roller 19 is rotatably mounted on a 
shaft 20 having a larger diameter than the shaft 16 
about which it is positioned. The shaft 20 Is 
secured between a pair of arms 21 of a cradle 22. 
The cradle 22 is rotatably mounted to an auxiliary 
drive shaft 23 on which the picker wheels 5 are 
mounted. The cradle 22 has a cam portion 24 



which engages a cam 25 rotatably mounted to the 
housing 1. Manual rotation of the cam 25 forces 
the stripper roller 19 into engagement with the 
separation rollers 10. 

5 A drive motor 30 (shown schematically in Fig- 
ure 1) continuously drives the drive shaft 16 via a 
drive belt 31. The* connection between the drive 
belt 31 and the drive shaft 16 has been omitted for 
clarity. The auxiliary drive shaft 23 is driven via a 

10 drive belt 32 by a drive motor 33 and is connected 
by a drive belt {not shown) to the stripper roller 
19. 

A guide plate 34 extends from adjacent the nips 
formed between the drive rolls 15 and auxiliary 
75 roils 18 to a conventional stacker wheel 35 rotat- 
ably mounted on the housing 1. The guide plate 
34 together with an end plate 36 define an output 
hopper 37. 

The drive rolls 15 and auxiliary rolls 18 define 
20 sheet sensing apparatus for detecting the 
passage of two or more'notes simultaneously and 
for counting banknotes. Alternatively, separate 
conventional counting means may be used. The 
drive rollers and auxiliary roils are spaced apart 
25 by a distance less than the width of sheets being 
counted. 

The apparatus shown in Figure 1 is described in 
more detail and claimed in our copending Euro- 
pean patent Application entitled "Sheet Feeding 
30 Apparatus" filed on even date (Agents Ref: 52/ 
2112/02). 

The shaft 14 is hollow, and is non-rotatably 
supported by the housing 1, and carries the two 
auxiliary rolls or roller assemblies 18. These are 

35 identical in construction and each contacts a 
respective one of the drive rolls 15. 

Each roller assembly 18 comprises a roller 
bearing having an annular outer race 38, an 
annular inner race-39 and bearings 40 positioned 

40 between the inner and outer races. The bearing is 
mounted coaxially about the shaft 14 on an 
annular rubber portion 41. A metal pin 42 abuts 
the radially inner surface of the inner race 39 and 
extends through the rubber portion 41 and an 

45 aperture 43 in the shaft 14 into the shaft. 

A moulded plastics housing 44 is mounted 
within the shaft 14 and comprises a central 
tubular portion 45 integral with end portions 46 
each of which has a bore 47 communicating with 

50 the tubular portion 45. A pair of light emitting 
diodes 48 are mounted in the inner ends of the 
bores 47 while a pair of phototransistors 49 are 
mounted at the outer ends of the bores 47. For 
clarity, only portions of the connecting wires from 

55 the light emitting diodes 48 and the phototransis- 
tors 49 have been illustrated. In fact, these wires 
will pass along and out of the shaft 14 to monitor- 
ing circuitry to be described below and to facili- 
tate assembly, all wires extend from the same end 

60 of the shaft. Each portion 46 of the housing 44 
also has an aperture 50 communicating with the 
bore 47 and in alignment with the aperture 32. 
The pins 42 extend through the apertures 50 into 
the bores 47. 

65 The circuitry is illustrated in more detail in 
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Figure 4. Rgure 4 illustrates the two light emitting 
diodes 48 and the phototransistors 49 eaoh of 
which is connected to a power source 51. The 
section of the circuit shown enclosed in dashed 
lines is that section mounted in the plastics 5 
housing 44. The output from each phototransistor 
49 is fed via respective current detectors 52 back 
to the power source 51. The output from the 
detectors 52 is fed to a microcomputer 53. The 
microcomputer causes signals from the detectors w 
52 to be routed to a selected one of a respective 
pair of a memory 54 and comparator 55. The 
outputs from the comparators 55 are connected 
to the microcomputer 53 which is also connected 
to a conventional counter and error display unit* rs 
56. 

Initially, the drive roils 15 are rotated and with 
no sheet present between the drive rolls ifand 
roller assemblies 18 which define respective pairs 
of opposed guide surfaces, any deflection of each 20 
roller assembly 18 accompanied by compression 
of respective resilient portions 41 adjacent the 
drive rolls 15 will be sensed in a manner to be 
described at forty equally spaced intervals 
through one revolution of the roller assemblies 25 
18. Compression of each rubber portion 41 in a 
radially inward direction will be accompanied by 
radially inward movement of each pin 42. Each 
LED 48 continuously emits light which impinges 
on respective phototransistors 49 causing them 30 
normally to be partially switched on. If a pin 42 
moves radially inwardly, the pin 42 will increas- 
ingly obscure the path of optical rays from the 
LED's to the phototransistors 49 thus increasing 
the amount by which the phototransistors 49 are 35 
cut off. The output (1) from the phototransistors 49 
is fed to the current detectors 52 which provide an 
output representative of the respective collector 
current Under control of the microcomputer 53 
these outputs are sampled at forty equally spaced 40 
positions around the drive roils 15 (which will be 
determined by monitoring a timing disc (not 
shown) mounted non-rotatably to the shaft 16). 
The sampled current values are then stored in the 
respective memories 54 as a guide surface profile. 4S 
A typical output detected by the current detectors 
52 is illustrated by a line 57 in Figure 5. The forty 
sampling positions occur between the origin of 
the graph in Figure 5 and the position marked A 
and the guide surface profile comprises that so 
portion of the line 57 up to the position A and 
including the dotted portion 57'. Figure 5 illus- 
trates the output from the current detectors 52 
over a number of revolutions of the roller 
assemblies 18 and it will be seen that the guide 55 
profile comprising the line 57 and the dotted 
portions 57' is generally the same in each portion 
OA, AB, BC and CD. 

A stack of banknotes is placed In the input 
hopper 4. The drive motors 30, 33 are actuated so 60 
that both the drive shaft 16 and the auxiliary drive 
shaft 23 rotate. Rotation of the picker wheels 5 
causes banknotes at the bottom of the stack to be 
urged towards a nip 38 between the stripper roller 
19 and the separation rollers 10. As the stripper .65 



roller 19 rotates in response to the rotation of the 
auxiliary drive shaft 23, it will engage the adjacent 
note and carry this note past the guide surface 8 
and into the nip 58 formed between the auxiliary 
rolls 18 and drive rolls 15. The engagement 
between the stripper roller 19 and separation 
rollers 10 will prevent more than one note being 
fed by the stripper roller 19. The note will be fed 
between the drive rolls 15 and the auxiliary rolls 
18 due to the continuous rotation of the shaft 16, 
the note being fed along the guide plate 34 into 
the stacker wheel 35 which is being rotated by the 
drive motor 30 and which will stack the note fed in 
the output hopper 37. 

Each LED 48 continuously emits light which 
impinges on respective phototransistors 49 caus- 
ing each phototransistor to pass collector current 
at an initial level. Each pin 42 normally partially 
obscures the light path. When a sheet 59 is 
presented to the nip 58 between the drive rolls 15 
and the respective roller assemblies 18, the sheet 
will be taken up and transported through the nip 
and each rubber portion 41 will be compressed 
radially inwardly due to pressure exerted from the 
outer race 38 via the bearings 40 and the inner 
race 39. This movement will also be accompanied 
by a radially inward movement of each pin 42, 
which will thus further obscure the path of optical 
rays from the LED's 48 to the phototransistors 49 
thus further attenuating light transmitted to the 
transistors 49. 

The microcomputer 53 continually samples the 
output signals from the detectors 52 at the same 
forty equally spaced intervals but routes these 
instead to respective comparators 55. An example 
of a set of output signals caused by the presence 
of a single note in the nip 58 is illustrated by a line 
60 in Rgure 5. It will be seen that part of the line 
60 is the same as the line 57 but that over a 
portion of the sampling region OA it is sub- 
stantially different. The comparators 55 compare 
successively the forty values with the corre- 
sponding forty values stored in the memory 54 
and generate an output on a line 61 (Figure 4) 
related to the difference between the values 
which Is fed back to the microcomputer 53. As is 
to be expected from a banknote with a sub- 
stantially constant thickness the difference 
between the signals represented by the line 60 
and the corresponding portion 57' of the stored 
profile is substantially uniform. 

The signal on the lines 61 is then compared by 
the microcomputer 53 with a previously stored 
threshold which has been set at a relatively low 
level. This is indicated by a dashed line 62. When 
this threshold has been exceeded at a number of 
the sampling positions (normally less than forty 
since the length of the banknote is generally 
shorter than the drive wheel circumference) it is 
assumed that a banknote has passed through the 
nip. If the presence of a banknote Is detected by 
both phototransistors 49 then the microcomputer 
53 causes the unit 56 to Increment the count by 1 . 
In addition, the threshold is modified (usually 
increased) so that it represents the difference 
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between the detector output and the stored pro- 
file corresponding to a note having half the 
thickness of the note detected. Other fractions 
than one half could also be used. A line 63 
illustrates a detector output at the new threshold. 

For the remaining banknotes in the hopper 4, 
this new threshold is used and the steps repeated. 
Each time a banknote is detected the unit 56 count 
is incremented by one. Figure 5 illustrates the 
detection of single banknotes during successive 
rotations of the drive rolls 15 in the periods OA, 
AB, and BC. 

In addition, the microcomputer 53 determines 
whether the detector output signals indicate a 
thickness greater than a threshold 64 
representing one and a half times the thickness of 
a single note which suggests the passage of two 
banknotes through the nip 58 simultaneously. In 
this case, the microcomputer 53 would cause an 
error message to be displayed by the unit 56 and 
additionally could cause the drive motors 30, 33 
to stop. An example of such an output from the 
detectors 52 is illustrated by a line 65. 

With typical materials, it is unlikely that two 
successive full rotations of the drive rolls 15 and 
auxiliary rolls 18 will cause the phototransistors . 
49 to provide exactly similar outputs due to dirt 
coming off the notes. Thus, for example, even 
when no note is present in the nip 58, a subse- 
quent output sensed by the current detectors 52 
might have the form shown by a line 66 in Figure 
5. After sampling and comparison under the 
control of the microcomputer 53, however, the 
microcomputer 53 would determine that the 
difference between the detector output and the 
stored profile did not exceed the threshold and 
thus the microcomputer 53 would not consider 
that the passage of a note had occurred. 

Additionally, over a period of time, the output 
from the detectors 52 may change significantly, 
that is by an amount similar to that which would 
be expected from the passage of a note. In order 
that the apparatus can still function, the 
microcomputer 53 causes a new profile to be 
stored by the memories 54 instead of the pre- 
viously stored profile 57, 57' just before a new 
stack of banknotes are counted. In this way, the 
threshold which must be initially determined by 
the microcomputer 53 is automatically corrected 
for changes in profile. 

In some cases, a folded note may be passed 
through the apparatus in which case the 
microcomputer 53 will pass signals to one of the 
comparators 55 which may indicate the presence 
of a note 59 while the signals passed to the other 
comparator 55 will suggest that no note is 
present. The microcomputer 53 can detect from 
the signals passed to it along the lines 61 that they 
represent different differences and in such a case 
can cause the unit 56 to display an appropriate 
error message. 

The microcomputer 53 can also be pro- 
grammed to be able to detect half notes as well as 
folded notes, and notes which have been fed in a 
skewed manner. In addition, one important 



feature is that the length of notes fed can be 
determined. Where the output from the photo- 
transistors 49 is monitored at eight or more 
positions a progressively more accurate determi- 
5 nation of the length of a note being fed can be 
achieved. This is particularly useful since it pro- 
vides a non-time dependent method of measur- 
ing note length. 

to Claims 

1. A method of sensing the passage of sheets 
(59) through a nip (58) between a pair of guide 
surfaces by sensing with sensing means (48, 49) 

75 the relative defiection between the guide surfaces 
in response to the presence of a sheet in the nip 
(58), characterised by 

a) monitoring the output of the sensing means 
(48, 49) when no sheet (59) is present to generate 

20 and store a guide surface profile (57, 57'); 

b) monitoring subsequent output of the sensing 
means; 

c) comparing the subsequent output with the 
stored profile (57, 57'); and 

25 d) sensing the presence of a sheet (59) in the nip 
(58) only when there is a substantially uniform 
difference between the subsequent output and 
the stored profile. 

2. A method according to claim 1, wherein the 
30 monitoring portion of step a) is carried out after 

the passage of a batch of sheets (59). 

3. A method according to claim 1 or claim 2, 
wherein the output of the sensing means (48, 49) 
is monitored at a number of equal spatial inter- 

35 vals in one pass of the guide surfaces. 

4. A method according to any of the preceding 
claims, wherein the presence of a sheet (59) in the 
nip (58) is sensed when the difference between 
the subsequent output and the stored profile 

40 exceeds a threshold (63). 

5. A method according to claim 4, vvherein after 
the guide surface profile (57, 57') has been stored, 
the method comprises carrying out steps b-d with 
a relatively small threshold (62) until the differ- 

45 ence detected in steps c and d exceeds the 
threshold, generating a new threshold (63) sub- 
stantially equal to half the difference determined 
in steps c and d, and thereafter repeating steps b 
to d with the new threshold. 

50 6. A method according to claim 5, wherein the 
method further comprises determining .vheiher 
the difference between the output of the sensing 
means (48, 49) and the stored profile is more than 
three times the new threshold (63). 

55 7. Apparatus for sensing the passage of sheets 
(59) through a nip (58), the apparatus conriprising 
a pair of guide surfaces defining the nip (58); 
means (15, 18) for passing sheets (59) through the 
nip (58); and sensing means (48, 49) for sensing 

60 the deflection of one guide surface relatively to 
the other; characterised by monitoring means 
(52, 53, 54) for monitoring the output of the 
sensing means (48, 49) and for storing a guide 
surface profile corresponding to the sensing 

65 means output when no sheet (59) is present; 



5 



9 



EP 0130 825 HH 



10 



comparison fneans (55) for comparing subsequent 
output of the sensing means with the stored 
profile; and detection means (53) for detecting the 
presence of a sheet in the nip (58) only when there 
is a substantially uniform difference between the 
subsequent output and the stored profile. 

8. Banknote feeding apparatus including 
apparatus for sensing the passage of banknotes 
according to claim 7. 

Patentanspruche 

1. Verfahren zum Erfassen des Durchlaufs von 
Bogen (59) durch einen Spalt (58) zwischen einem 
Paar Fuhrungsfl lichen durch Erfassen der relativen 
Auslenkung zwischen den Fuhrungsflachen durch 
Fuhlmittel (48, 49) in Abhangigkeit von der Anwe- 
senheit eines Bogens im Spalt (58), gekennzeich- 
net durch 

a) Uberwachen des Ausgangssignals der Fuhl- 
mittel (48, 49), wenn kein Bogen (59) vorhanden 
ist, um ein Fuhrungsflachenprofil (57, 57') zu 
erzeugen und zu speichem; 

b) Uberwachen eines nachfolgenden Ausgangs- 
signals der Fuhlmittel; 

c) Vergleichen des nachfolgenden Ausgangssi- 
gnals mit dem gespeicherten Profil (57, 57') und 

d) Erfassen der Anwesenheit eines Bogens (59) 
im Spalt (58) nur dann, wenn eine wettgehend 
gleichformige Differenz zwischen dem nachfol- 
genden Ausgangssignal und dem gespeicherten 
Profil vorhanden ist 

^ 2. Verfahren nach Anspruch 1, bei dem der 
Uberwachungsteil des Schrlttes a) nach dem 
Durchlauf eines Stapels von Bdgen (59) ausgefuhrt 
wird. 

3. Verfahren nach Anspruch 1 oder Anspruch 2, 
bei dem das Ausgangssignal der Fuhlmittel (48, 
49) in einer Anzahl gleicher raumltcher Abstande 
bei einem Durchgang durch die Fuhrungsf13chen 
uberwacht wird. 

4. Verfahren nach einem der vorhergehenden 
Anspruche, bei dem die Anwesenheit eines 
Bogens (59) in dem Spalt (58) erfaQt wird, wenn die 
Differenz zwischen dem nachfolgenden Aus- 
gangssignal und dem gespeicherten Profit einen 
Schwellenwert (63) Qberschreitet. 

5. Verfahren nach Anspruch 4, bei dem nach 
dem Speichem des Fuhrungsflachenprofils (57, 
57') die Schritte b) bis d) mit einem relativ kleinen 
Schwellenwert (62) solange ausgefClhrt werden, 
bis die in den Schritten c] und d) festgestellte 
Differenz den Schwellenwert Qberschreitet, ein 
neuer Schwellenwert (63) erzeugt wird, der weit- 
gehend gleich der halben in den Schritten c) und d) 
ermittelten Differenz ist, und danach die Schritte b) 
bis d) mit dem neuen Schwellenwert wiederholt 
werden. 

6. Verfahren nach Anspruch 5, bei dem ferner 
festgestellt wird, ob die Differenz zwischen dem 
Ausgangssignal der Fuhlmittel (48, 49) und dem 
gespeicherten profil grosser als das Dreifache des 
neuen Schwellenwertes (63) ist 

7. Vorrichtung zum Erfassen des Durch gangs 
von Bogen (59) durch einen Spalt (58), mit einem 



paar Fuhrungsflachen, die den Spalt (58) begren- 
zen; Mittein (15, 18) zum Hindurchbefordern von 
Bogen (59) durch den Spalt (58) und Fuhlmitteln 
(48, 49) zum Erfassen der Auslenkung der einen 

5 Fuhrungsflache relattv zur anderen, gekennzeich- 
net durch Uberwachungsmittel (52, 53, 54) zum 
Uberwachen des Ausgangssignals der Fuhlmittel 
(48, 49) und zum Speichem eines Fuhrungsfla- 
chenprofils entsprechend dem Fuhlmittelaus- 

10 gangssignal, wenn kein Bogen (59) vorhanden ist; 
Vergleichsmittel (55) zum Vergleichen eines nach- 
folgenden Ausgangssignals der Fuhlmittel mit 
dem gespeicherten Profil und Feststellmlttel (53) 
zum Feststellen der Anwesenheit eines Bogens im 

15 Spalt (58) nur dann, wenn eine weitgehend gleich- 
formige Differenz zwischen dem nachfolgenden 
Ausgangssignal und dem gespeicherten Profil 
vorhanden ist 
8. Banknotenzufuhrvorrichtung mit einer Vor- 

20 richtung zum Erfassen des Durchgangs von Bank- 
noten nach Anspruch 7. 

Revendications 

25 1. Proced6 pour detecter le passage de feuilles 
(59) dans un retrecissement (58) entre une paire de 
suHfaces de guidage en detectant par des moyens 
(48, 49) de detection I'ecartement relatif entre les 
surfaces de guidage en reponse d la presence 

30 d'une feuille dans le retrecissement (58), caracte- 
ris6 par 

a) le contrdle de la sortie des moyens (48, 49) de 
detection lorsqu'aucune feuille (59) n'est presente 
de manidre k cr§er et d stocker un profil (57, 57') 

35 des surfaces de guidage; 

b) le contrdle de la sortie suivante des moyens 
de detection; 

c) la comparaison de cette sortie suivante avec le 
profil stocke (57, 57'); et 

40 d) la detection de la presence d'une feuille (59) 
dans le retrecissement (58) seulement lorsqu'il y a 
une difference sensiblement uniforme entre la 
sortie suivante et le profil stocks. 

2. Proced6 suivant la revendication 1, dans 
45 lequel la partie contrdle du stade a) est effectuee 

aprds le passage d'un lot de feuilles (59). 

3. Procede suivant la revendication 1 ou la 
revendication 2, dans lequel la sortie des moyens 
(48, 49) de detection est controlee ^ plusieurs 

so ir:tef\'allus equidlstants dans un passage des sur- 
faces dQ guidage. 

4. Proc6d6 suivant I'une quelconque des reven- 
dications precedentes, dans lequel la presence 
d'une feuille (59) dans le retrecissement (58) est 

55 detect^e lorsque la difference entre la sortie 
suivante et le profil stocks ddpasse un seuil (63). 

5. Proc§de suivant la revendication 4, compre- 
nant apres le stockage du profil (57, 57') des 
surfaces de guidage Texecutlon des stades b) a d) 

60 avec un seuil relativement petit (62) jusqu'S ce que 
la difference detect^e aux stades c) et d) depasse ie 
seuil, la creation d'un nouveau seuil (63) sensible- 
ment 6gal d la moitid de la difference detectee aux 
stades c) et d), et ensuite la repetition des stades b) 

65 k d) avec le nouveau seuil. 
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6. Procede suivant la revendication 5, compre- 
nant en outre le stade consistant d determiner si 
la difference entre la sortie des moyens {AS, 49) de 
detection et le profil stocke est supdrieure h trois 

fois le nouveau seuil (63). s 

7. Dispositif pour detecter le passage de feuilles 
(59) dans un r6tr6cissennent (58), cet appareil 
comprenant una paire de surfaces de guidage 
fomnant ce retr^cissement (58); des moyens (15, 

18) pour faire passer les feufiles (59) dans le 70 
retrecissement (58); et des moyens (48, 49) de 
detection pour detecter I'ecartement d'une sur- 
face de guidage par rapport d I'autre; caract^rlse 
en ce qu'ii comprend des moyens (52, 53, 54) de 



controle pour contrdler la sortie des moyens (48, 
49) de detection et pour stocker un profil des 
surfaces de guidage correspondant k la sortie des 
moyens de detection lorsqu'aucune feuille (59) 
n'est presente; un moyen (55) de comparaison 
pour comparer la sortie suivante des moyens de 
detection avec le profil stocke; et un moyen (53) 
de detection pour detecter la presence d'une 
feuille dans le retrecissement (58) seulement lors- 
qu'il y a une difference sensiblement uniforme 
entre la sortie suivante et le profil stocks. 

8. Dispositif d'alimentation en billets de banque 
comprenant ie dispositif pour detecter le passage 
de billets de banque suivant la revendication 7. 



20 



25 



30 



35 



40 



45 



50 



55 



60 



1 



EP 0 130 825 B1 




1 



EP 0 130 825 B1 




Fig. 2 . 
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Fig. 3. 
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